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SUMMARY AND CONCLUSION'S 

1, In general r the physical-chemical and biological 
characteristics of water in the Huntsville area (Lake Verno^n 
to^ Mary Lake waterway) indicated excellent quality. Informa- 
tion collected from the three lakes (Vern^O'n, Fmiry^ Mary) 
provided no evidence of water quality deteriO'ration, even 
though these lakes are extensively used for recreational 
purposes and substantial lengths of the shO'relines are lined 
with cottages. However^ it must be made clear that the 
study was designed to provide an over-all assessment of water 
quality; local shoreline problem^s,. resulting fo^r example from 
improperly-functioning private waste-dispO'Sal systems^, would 
not be detected in this type o^f general study. It is also^ 
possible that the rate of eutrophication is being slightly 
accelerated by man's activities; however^ the long-term, rate 
of change in water quality cannot presently be evaluated due 
to the absence of historical water quality data. 

Existing water quality data, alo^ng with the large 
hypolimnetic volum,es, would indicate that Lakes Vernon, Fairy 
and Mary are not particularly sensitive to cultural eutro- 
phication. Water quality problems are nO't expected to materialise 
in these lakes in the near future. 

2. The study did provide s^ome evidence O'f minor altera-' 
tions in water quality below the effluent from the sewage 
treatment plant at Huntsville. While sampling frequency was 
not sufficient to allow for a statistical evaluation of the 
data, it appears that conductivity values, as well as concentra- 
tio.ns of phosphorus (soluble and total) , were slightly elevated 
at station C9 , about two-thirds o^f a mile downstream, from, the 
m,unicipal effluent. 
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Dear Sir: 

Please find enclosed a copy of the report 'Water 
Quality of the Lake Vernon, Fairy Lake, Mary Lake Waterway 
(Huntsville) ' which summarizes the results of physical, 
chemical and biological studies carried out on the Lake 
Vernon to Mary Lake system * 

In general, the survey findings have shown that 
the waters throughout this important recreational watercourse 
are of good quality with only slight impairment occurring be- 
low the effluent from the Huntsville Water Pollution Control 
Plant. Slightly elevated concentrations of phosphorus were 
detected in the vicinity of this discharge, however, it is 
anticipated that the recently installed nutrient removal 
facilities at the Huntsville plant have improved this situa- 
tion. 

Should you have any questions or wish to obtain ad- 
ditional copies of the report, please do not hesitate to con- 
tact this office. 



Ycurs) truly. 
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Visual observations of periphytoii on the arti- 
ficial substrates provided evidence that the nutrient- 
rich effluent from the sewage treatment plant was pro- 
moting the growth of aquatic plants in the downstream 

watercourse. 

A fairly detailed investigatio'n of the macro- 
invertebrate life upstream and downstream from the effluent 
showed that there was no detectible effect on the bottom 
fauna , 

I* The bottom of a large portion of Hunters Bay is 
blanketed with wood particles as a result of previous logging 
activities. An investigation of the sediment throughout 
Hunters B^ay revealed that there was no detectible effect 
of these wood particles on the bottom- invertebrate community.. 

The exposed piles of wood chips on the shoreline 
property of Weldwood of Canada Limited, which are slowly 
being eroded by the water, do not appear to be affecting 
the chemical or biological quality of the adjacent waters. 
However, the shoreline piles of chips have transformed a 
stable, attractive shoreline into an unstable shoreline 
which is aesthetically unpleasing. 

RECO'MMENDATTONS 

1- Efforts to improve the effluent quality from the 
sewage treatment plant at Huntsville should continue. Since 
the collection of the field data which is presented in this 
report, facilities for phosphorus removal have been installed 
at the sewage treatment plant and this will help to protect 
downstream water quality. 

2 - Weldwood of Canada Limited should investigate the 
possibilities of restoring the stability and aesthetics of the 
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shO'reline where the piles of wood chips are presently located, 
AlthO'ugh the wood,-chip piles present only a minor problem, the 

feasibility and economies of restoring the shoreline should 
be discussed with the Ministry of Enviroinment . 
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INTRODUCTION 

Early in 1970^„ a water quality survey O'f the lower 
part of the East River was initiated in order to obtain pre- 
operational data in the vicinity of Kimberly-Clark of 
Canada's new tissue mill which was then under construction. 
This East River study was completed after having collected 
the 1971 post-operational data, and a public report has 
recently been released entitled "Effects Of The Kimberly- 
Clark Tissue Mill (Huntsville) on Water Quality Of The East 
River" . 

In conjunction with the East River survey , the 
downstream waters of Lake Vernon, the Huntsville River , 
Fairy Lake, part of the Muskoka River and Mary Lake were in- 
vestigated during 19 70 and 1971, The present report describes 
water quality in these lakes and connecting rivers. 

The Lake Vernon to Mary Lake waterway was investi- 
gated for three principal reasons. Firstly, the area consti- 
tutes a prime recreational resort and the maintenance O'f good 
water quality and identification and correction of developing 
pollution problemB at an early stage is essential. Prior' to 
1970, water quality data for this area was practically non- 
existent. Secondly, the Town of Huntsville discharges its 
treated municipal wastes (0,25 million imperial gallons per day) 
to the Huntsville River and there is concern about the possible 
effects of this discharge on the receiving waters. Since the 
time of this survey, however, phosphorus-removal facilities 
have been installed at the sewage treatment plant at Huntsville 
and this has resulted in a higher degree of waste treatment. 
Thirdly, with the e.ttablishment of a major tissue mill only 
three miles upstream from Lake Vernon, the desirability of 
obtaining background data for the waters from Lake VernO'n to 
Mary Lake is obvious. However, the 1971 sampling program 
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on the East River, which included samples from the 

industry ''s final effluent, soon revealed that the new 
Kimberly-Clark plant wae having no detectible 
effect on the East River ,^ much less O'n waters several 
miles downstream (Ministry of Environment report — 
see Bibliography) , 

SCOPE O'F STUDY 

The investigation consisted of physical, chemical 

and biol-O'gical measurements that were obtained during the 
ice-free periods of 1970 and 1971. In 1970, physical- 
chemical measurements were carried out at only two loca- 
tions " one located in a deep section O'f Hairy Lake (sta- 
tion Cll, see Figure 1} ^^ and the secomd in a deep section 
of Mary Lake (station C21) . Each o^f these two lO'Cations 
were sampled on three dates during the summer - twice in 
July and once in August, 

In 1971 y physical-chemical characteristics were 
evaluated at a total of 21 locations throughout the study 

area (Figure 1) ; each location was sampled on five occasions 

(both night and day) during a 72-hour survey from July 20-23. 
In addition, three of the locations (CI, Cll and C21) were 
sampled in May^ August and Septe'mber, 

Biological sampling was carried out at a total of 
21 locations in 1970 and 31 locations in 1971 (Figure 1) „ 

METHODS 
.1*1 P hy s 1 ca 1 - Chemi ca 1 

The physical-chemical evaluation included a 

large number of parameters that are listed in Appendices I 
and II. At most of the sampling locations, characteristics 
O'f only the surface water were investigated. However , at 
locatio^ns CI,, C12 and C21, analyses were conducted both at the 
surface (i«e, 1 m below surface) and near bottom, (see Appendix 
fo'r specific depths) . 





(MOT TO SCALE) 



Fig. 1 Study area showing sampling locations 
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1/ertical temperature pro^files In the three lakes 
(Vernon, Fairy, Mary) were obtained by using either a 
telethennometer or a combined telethermometer-dissolved 

o^xygen meter. When the latter was used, both tem^perature 
and dissolved oxygen were recorded. Othe,rwise, dissolved 
oxygen in surface and bo^ttom water was measured using a 
dry chemical field kit from the HACK Chemical Company. 
At stations where the bottom water was not evaluated, 
surface measurements of temperature and dissolved oxygen 
were recorded from ^ a temperature-oxygen meter. 

Water clarity was measured either by using a 
secchi disc (8 inch diameter with alternate .black.and " 
white quadrants), or by having water samples analysed at 
the Rexdale laboratory for Jackson Turbidity Units (J,.T.U.'s). 

Carbon dioxide was estimated in the field using a 

field kit from the HACK Chemical Company. Alkalinity and' pH 
were measured either in the field using HACH kits, or sampaes 
were returned to the Rexdale laboratory for analyses. 

All the other physical-chemical parameters illustra- 
ted in the Appendices were measured at the Ministry of 
Environment's Rexdale laboratory using standard procedures 
(Standard Methods, 13th Edition ) . 

B| Bvioloqical 

The biological work was restricted to a) chlorophyll 
analvses and b) an investigation of the bottom fauna. 

Samples for chlorophyll analyses, which reflect the 
standing crop of algae present, were collected on four dates 
in 1971 in each of the three lakes (one statio^n per lake) . 
Samples were collected by lowering an uncapoed glass bottle 
CO'. 9 1) to a depth corresponding to two times the secchi disc 
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value (this approximates the euphotic zone) and then raising 
the bottle at a rate which caused it to fill just as it 
surfaced. The sample was then preserved with magnesium car- 
bonate. At the laboratory, one-liter samples were filtered ' 
through a 1.2 u membrane filter which was then placed in 
90% acetone for 24 hours. Absorbance of the extract was 
determined at wavelengths 600 to 750 mu using a Unicam SP1800 
ultra violet spectrophotometer. The concentrations of 
chlorophyll 'a' were calculated using the equation given 
by Richards and Thompson (1952) . 

The bottom fauna were sampled using three techniques. 
In 1970, 21 locations (B^a-'B^u, see Figure 1) were sampled 
using an Eckman dredge (520 cm2) , or a Ponar dredge (850 cm2) , 
depending on the physical characteristics of the substrate. In 
1971, a total of 26 stations were sampled (B1-B26) , using a 
Ponar dredge. In addition, five locations (BA-BE) were sampled 
using "artificial substrates". 

Sediment from the dredges was placed in a "pail 
screen" and organisms were separated from the sediment and 
detritus by passing water through the brass screen (0.65 mm. 
aperture) . 

The "artificial substrates" were wire cages (15 cm 
X 20 cm X 20 cm) filled with 6 , 4- cm- crushed limestone. The 
five substrates were placed on the north side of the River in 
May of 19 71. At monthly intervals (June, July, August), 
divers recovered the substrates by carefully rolling each one 
into the pail screen and retrieving it in such a way that any 
organisms washed off the substrate would be retained by the 
screen. Invertebrates were washed from the rocks using a 
toothbrush and were placed in 70-95% ethanol and returned to 
the Rexdale laboratory for enumeration and identification. 
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DISCUSSION OF RESULTS 
^* Lake Vernon, Fairy and Mary Lakes 
a) Basic Water Quality Characteristics: 

Appendices I and II provide a tabulation of the 

phyeical-chemical data collected during 1970i and 1971. The 
three lakes (Vernon, Fairy, Mary) were found to be practically 
identical in physical-chemical "characteristics. All three 
are characterized by soft water (15 mg/1 hardness as 03003) 
with low alkalinity (about 7 mg/1 as CaCOj) , low conduct- 
ance (conductivity of 40 'mnhos/cm) and low solids (30-40 
mg/1 total solids). Figure 2 provides some physical- 
chemical comparisons between these three lakes and other 
well-known lakes in Ontario. 

The lakes are essentially "brown-water lakes". 
Color values were moderately high, ranging from 20 to 30' 
color units. The brownish coloration is typical of many 
lakes in the Pre-Cambrian area and is a result of dissolved 
organic compounds (e.g. tannic acid, lignins) which have 
leached into the water from decaying organic materials (e.g, 
leaves). Unlike the characteristics of hardness, alkalinity, 
conductance and solids, which make the water ideal for most 
recreational and municipal uses, the degree of color does 
lessen the value of these lakes as a public-water supply. 
The desirable criteria for coloration of water for public 
water supplies is less than 5 color units ("Guidelines and 
Criteria for Water Quality Management in O'ntario"), although 
values greatly above 5 do not constitute health problems. 

Although the water is moderately colored, water 
clarity is reasonably good. Secchi disc values (mean values) 
ranged from 3.0 meters to 4.6 meters and turbidity measure- 
ments ranged from 4 Jackson Turbidity Units to 8 J,.T.U. Vs. 
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Both suspended materials (e.g. plankton) and dissolved 
O'rganics (e,g.. tannic acid) reduce water clarity, al- 
though it is expected that dissolved organice constitute 
a more significant factor in these unproductive lakes. 

The pH of Lakes Verno^n, Fairy and Mary, not unlike 
most lakes in the Pre-Cambrian area, is slightly acidic 
(mean values 5,9 to 7.2), The waters have a very low m,in- 
eral content due to the geology of the area (primarily 
granite bedrock) and are therefore poorly buffered. Carbon 
dioxide, even though the concentrations are low (<5 mg/1) , 
is therefO're effective in maintaining acidic conditions. 

fcj Enrichment Status t 

Concentrations of phosphorus, nitrogen, carbon and 
chlorophyll are co:ramonly used to assess the enrichment or 
"trophic" status of a lake. The three lakes under consider- 
ation contained fairly low concentrations of the three major 
plant nutrients ( i.e. N, P, C) , as well as low concentrations 
of chlorophyll 'a' which is the plant pigment responsible for 
photosynthesis . 

Figure 2 illustrates comparisO'ns O'f phosphorus and 
nitrogen in Lakes Vernon, Fairy and Mary, with concentrations 
found in some other Ontario' lakes. It is interesting to note 
that while the three lakes can be classed as nutrient'-poor or 
oligotrophic, levels of phosphorus and nitrogen are consider- 
ably above the values found in the more oligotrophic parts of 
the Muskoka Lakes system (e,g. Lake Joseph), The mean total 
phosphorus value fO'r the three lakes was 0'.0'14 mg/1 (surface 
water). The mean value for soluble phO'Sphorus was 0.004 mg/1 
(surface water) indicating that most of the phO'Sphorus was 
tied up in particulate form (e.g. plankton). 
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The mean total nitrogen value in surface water 
was 0.45 mg/1 with slightly over half of the nitrogen in 
the organic kjeldahl form. Almost all the samples col- 
lected contained betweoi, 0,„1 and 0.2 mg/1 of nitrate 
nitrogen and it therefore appears that nitrogen is not 
acting as a limiting algal nutrient. 

The mean value for total carbon was 8.5 mg/1. 

Average concentrations of inorganic carbon were 1.0 mg/1 
in all three lakes. 

The ratios of phosphorus to nitrogen to carbon are 
as follows {averaging surface values for the three lakes) • 

Total P/Total N/Total C 
1/32/610 
Soluble P/In organic N/Inorganic C 
1/50/250 

While the ratios of these three important nutrients in the 
aquatic biota vary considerably, a fairly typical ratio 
for algae can be assumed to be 1/16/106. In Lakes Vernon, 
Fairy and Mary, the ratios in surface water are consider- 
ably different from this 'typical' ratio due to the larger 
amounts of carbon and nitrogen per unit of phosphorus. 
Even the ratio of inorganic nutrients (i.e. 1/50/25 0) 
would indicate that the supply of phospho^rus for algal 
growth is more limiting than are nitrogen and carbon. 

It is also of interest that most O'f the inorganic 
nitrogen is in the form of nitrate which can be readily 
used by algae. The inorganic carbon can be assumed to be 
present both in the form of carbon dioxide, and in the 
bicarbonate ion, with nO' carbon in the form, of carbonate 
because of the relationship between pH and the carbon di- 
oxide-bicarbonate-carbonate buffering system (illustrated 
below) . 
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(Illustration from Emerson, R. and L. Green, 193 8) 



Carbon dioxide can be utilized by the algae either if the 
compound exists as free C02r or if it exists as HCO^ - in 
the surrounding medium. 

Therefore r considering the facts that 1) phosphorus 
concentrations in the three lakes are low and 2) the ratios 
of phosphorus to nitrogen and phosphorus to carbon are 
lower than the ratios observed in "typical" aquatic biota, 
it would appear that phosphorus is more limiting to algal 
growth than are nitro^gen and carbon. 



Chlorophyll 'a' values for the three lakes averaged 

2, Concentrations ranged frr- '^ '^ '■- 

3 



below 5 mg/m"'. Concentrations ranged from 0.6 mg/m on 



Sept. 23/1971 in Lake Vernon to 7.6 mg/m^ on Aug. 25/1971 
in Fairy Lake. Lake Vernon had the lowest average chloro- 
phyll concentration (mean of 1.4 mg/m ) , while Fairy Lake 
had the highest (mean of 3.8 mg/m^) " these differences be- 
tween the lakes may well reflect the lack of sampling fre- 
quency, although the possibility that the higher values in 
Fairy Lake reflects enrichment from Huntsville, must be 
kept in mind. 
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c ) Strati f ication : 

Thermal stratification O'f lakes during the ice- 
free period is frequently an important factor in govern- 
ing limnological characteristics of the water. The de- 
gree and length of thermal stratification, the poeition 

of the thermocline and the ratios of hypolimnetic depth: 
epilimnetic depth, and h^olimnetic volume: epillmnetic 
volume I all influence lake limnology and lake ecology. 

Figure 3 illustrates the vertical profiles of 

temperature and dissolved oxygen collected from the three 
lakes during 1970 and 1971 (Lake ¥ernon was sampled only 
in 19 71) , Temperature data revealed that during the summer 
months, all three lakes are characterized by pronounced 
thermal stratification. The metalimnlon was normally at 
approximately the 10 meter depth and it increased in depth 
as the summer progressed. The hypolimnetic area experienced 
little warming as its temperature went from 4 C in winter 
and spring, to approximately 6°C just prior to fall turn- 
over. This small increase illustrates that there is a 
minimum of vertical mixing and resulting heat transfer 
through the metalimnion, 

Pro'files of dissolved oxygen, also illustrated in 
Figure 3, reveal similar concentrations throughout the 
water co'lumn during the summer stratification period. Con- 
centrations were near saturation in moot cases in both sur- 
face and bottom water. The lowest co^ncentration (6 mg/1) 
was fO'Und in the bottom of Lake Vernon on Sept. 2 3, 1971. 
The orthograde profile of dissolved oxygen reflect the un- 
productive nature of these lakes, as well as the large 
depth and volume of the hypolimnetic zone. 
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in Lake Vernon, Fairy and Mary Lake, 1970 and 1971, 
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Appendisc II illustrates that all of the parameter's 
meas'urad, with the obvious exception of temperature, 
showed very similar water quality conditions between the 
epiltiim.ion and hypoli'mnlon. While there was a slight de- 
crease in pH in the bottom waters {<1 unit below surface 
values) f and a slight increase in carbon, dioxide^ vertical 
"stratification of the common parameters (e.g, B.O.D,,,. al- ' 
kalinity, conductivity^ phosphorus, carbon) was practically 
non-existent. This lack of chemical stratification again 
reflects the oligotrophic nature o^f these lakes., 

tfi Bottom Fa'unas 

Invertebrate data collected from the three lakes is 

tabulated in Appendix III. The six, sampling locations (3 
on Vernon^ 1 on Mary,. ,2 on Fairy) are illustrated in Figure 

The data obtained from the 30 dredge samples collected 
in 1970' (5 samples at each of the six, lake lO'Cations) is not 
considered sufficiently representative to allow for a detailed 
discussion and interpretation^ However, the following gen- 
eral comments are pertinent. Firstly, the basic community 
,structu,re is fairly similar to that found throughout most 
parts of t,he Mu,s,koka Lakes system i,n the 1969 survey car- 
ried out by the Ministry (report in preparation) , The 
orders diptera and oligochaeta dominated the benthos in all 
three lakes, not unlike the typical situation for profindal 
areas of most oligotrophic lakes. Chironomids constituted 
the most abundant family O'f orga,nism,s, with tubificids 
rating second and culicidae (i.e» Chaobor us ) third , Biting 
midges (i.e. Ceratopogonidae) and fingernail clams 
(Sphaeriidae) also constituted significant parts of the com- 
munity. 
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Invertebrate densities varied considerably be- 
tween sampling locations. In Lake Vernon, the population 

2 

densities ranged from 2 76 organisms per m at Be, to 333 

at Bb and 845 at Ba. Station Ba is located near the 
mouth of the East River (Figure 1) and the high density 
at this location probably is a result of organic deposi- 
tion as the East River enters Lake Vernon. Densities at 

Bb and Be are assumed to be representative of the profundal 
benthos of Lake Vernon and are similar to the densities 
found throughout most of the Muskoka Lakes system* 

Station Bs in Fairy Lake supported a fairly high 
density of invertebrates (1035 per m^) which would indicate 
that the deposition of organics to the sediment may be higher 
in this lake. While this possibility is supported by ap- 
parently higher chlorophyll concentrations in this lake (out- 
lined previously) , other parameters such as dissolved oxygen, 
phosphorus and nitrogen, indicate that all three lakes are 
practically identical in limnological characteristics. It 
is quite possible that the invertebrate fauna at Bs is 
atypical of the Lake. 

The two stations in Mary Lake revealed densities of 
2 42 and 6 73 per m^ which again is similar to the densities 
found in the Muskoka Lakes. 

m» Huntsville and Morth Muskoka Rivers 

ii^l Physical-Chemical: 

Data from the Huntsville River (stations C6-C9) 
and the North Muskoka River (C15-C18) are listed in Appen- 
dix II. 

Most of the physical-chemical characteristics of 
these rivers are very similar to the characteristics of 
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the interco^nnecting lakes which have been discussed. Dis- 
solved O'xygen values were near saturation at all the river 

stations. Levels of B.O.D., C.O.D„, pH, hardness, color, 
iron, solids and nitrogen were very similar from o^ne sta- 
tion to the next as well as between the rivers and the three 
Lakes. Concentrations of specific ions (chloride, calcium, 
sulfate, sodium,) vi?ere also very similar at all the river 
samDling locatiO'ns. 

Parameters that did show some differences between 
stations include water clarity (J.T.U.'s), conductivity 
and phosphorus. Appendix II illustrates that Jackson Tur- 
bidity Units varied considerably between station,s , ranging 
from 1 at C18 to 11 at C7, These differences are basically 
unexplainable but may well be a result of non-representative 
samDles and inaccuracies of the turbidity test. Conductiv- 
ity indicated a slight difference between the two rivers; 
values in the Huntsville River ranged from 3 7 to 43 umhos/cm,. 
Conductivity in the North Muskoka River was slightly higher 
(42 to 45 umhos/cm) , no doubt reflecting the typical down- 
stream increase in dissolved salts. It is also of interest 
to note that on the Huntsville River, the highest conductiv- 
ity value (43 umhos/cm) was found at C9 which is just down- 
stream from, Huntsville and may be a result of the input of 
.dise,olved solids from the Town of Huntsville, 

Concentrations of phosphorus in the two rivers were 
similar; however, at C9 , both soluble and total phosphorus 
levels were found to be elevated above the values at other 
statio'ns. This elevation is believed tO' be a result of 
the phosphorus-rich discharge from, the Huntsville sewage 
treatment plant.. This input, alcng wl-th other nutrient 
sources (e.g. seepage from septic ta,nks , leeching from, lake 
sediments) can lead to a slow depreciation of water quality. It 
is therefore important that any obvious nutrient sources be 
min,i,mized; the recently installed phospho,rus-removal facility 
at the sewage treatment plant at Huntsville is obvious Iv an 
important step in this ,regard.. 
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b) Biological: 

The 60 macroinvertebrate samples collected from 

the Huntsville River (including Hunters Bay) during 1970 
and 19 71 revealed a fairly diverse community which changed 
little between the various sections of the River, Dominant 
groups of organisms included mayflies^ caddisflies, diptera 
larvae^ clams, snails and worms. The numbers and types of 
macroinvertebrates collected at each sampling location are 
illustrated in Appendices III and IV. 

In analyzing and interpreting the bottom fauna 
data, particular attention was paid to Hunters Bay and to 
the area near the effluent of the Sewage Treatment Plant. 
Preliminary sampling during 1970 revealed accumulations of 
wood chips throughout much of Hunters Bay as a result of 
the previous water transport of logs. In 1971, many in- 
vertebrate samples were therefore collected from this area 
in order to determine the effect of these wood particles on 
the structure of the macroinvertebrate community. 

The large variability in bottom fauna between sam* 
pies limited interpretations. However, Figure 4 illus- 
trates general comparisons between various sections (I, II, 
III, IV) of the River. The density of organisms and the 
average number of taxa per sample are illustrated on bar 
graphs on the bottom of the Figure. 

The average number of taxa per dredge sample varied 
from 4.4 in section II, to 5.9 in section IV. While the lowest 
diversity in section II (Hunters Bay) may be a result of wood 
chips, it is more likely a result of the deeper water along 
with natural variabilitv. It is of interest to note that 
the diversity of taxa upstream from the sewage treatment plant 
(5.8 per sample was practically identical to that found 
downstream (5.9 per sample). 



Figure 4. An illustration o^f tlie average 
number of organisms (black bar} and the 
average nuinber of taxa (white bar) per 

sample in each of four sections of the 
Huntsville River. Numerical community 
structures supported by the artificial 
S'Ubstrates are also illustrated. 




Section IV 



Section II 







L 



—17 



The density of invertebrates varied considerably 
between the four areas (255 per m^ in section 11 to 8 50 
per m^ in section IV) . However, these changes are ex- 
pected to be a result of different physical conditions be- 
tween areas (e.g. depth, current) rather than being a re- 
sult of differences in water quality. 

Figure 4 also illustrates the community composition 
found on the artificial substrates. The substrates were 
used during 1971 specifically to evaluate the effects of 
the discharge from the sewage treatment plant on the river. 
They were all placed on the north side of the river up- 
stream and downstream from the effluent. Because the sub- 
strates eliminate many of the physical variables encount- 
ered in dredging, the substrate data is probably the most 
useful in assessing the ecological effect of the treated 
municipal sewage. 

Data from these substrates indicated that the com- 
munity structure downstream from the municipal discharge 
(BC,BD,BE) was very similar to that found upstream at BA 
and BB (Figure 4). All five substrates supported a well- 
balanced community containing a variety O'f "pollution- 
sensitive" organisms (e,g, mayflies, caddisflies) . 

spl visual Observations: 

Wood particles were observed in most of the dredge 
samples collected from Hunters Bay, Some samples collected 
near Weldwood of Canada Limited appeared to contain a 
greater volume of wood particles than natural sediment. In 
the north-east corner of Hunters Bayr large piles of wood 
chips were predominant along the shoreline and were contin- 
ual ly being eroded by wave action. 
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¥isoal observations were also recorded on the 
presence and extent of periphyton growth o^n the five 

artificial substrates. In June, the substrates at sta- 
tions BA| BB, BD and BE were practically free of growth. 
At Station BC, however, located about 70 meters down- 
stream from the S.T.P. effluent, the substrate did sup- 
port some periphyton.. In the July sampling, BA and BB 
again were practically free of periphyton, BC was quite 
heavily coated, and BD and BE supported some growth. In 
August, field notes on periphyton growths were not main- 
tained. It is asBumed that the higher concentrations of 
nutrients (particularly P) downstream from the Sewage 
Treatment Plant promoted the increased growth at B€ and 
to a lesser degree at BB and BE, 
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APPEl^DIX' I. 



PhYsical-chemical data collected from Fairy and Mary Lakes 

during 1970. Data represents average values, 
('a' = surface water, 'b' = bottom water) 



Station 


Temp . 
°C 


Clarity 

Turbidity 

J.T.U. 




D.O. 
mg/1 


B . . D . 
mg/1 


C.O.D. 
mg/1 




pH 


[ 


Alkalinity 

mg/1 

as CaC03 


Hardness 

mg/1 

as CaCO^ 




Clla 


22. 


8 


_._ 






10.6 


__ 


"- 




7. 


2 


7 


— 




b (40m) 


4. 


,2 


_„^„ 






9 . 5 


— — 


=■■ 




5. 


9 


i 






C21a 


22, 


.9 


^.^. 






10.1 


— 


— 




7, 





6 


__ 




b (40m) 


4. 


.5 


— 






9.6 


"~ "" 


" 




6. 


,0 


t 






Station 


Coaductivity 
umhoB/ciii 


1 


Solids 
mg/1 


Phospho 
mg/1 


rus 




Nitrogen mg/1 
NO3 Kjeldahl 


NH3 












Susp 


m 


Diss. 


Sol. 


Tot . 


B'02 












Clla 




42 




_- .^, 




>mm ^ 


^ __ 


.015 


.003 




.16 


.35 


.017 




b (40m) 




41 




— 




:mm'mw 


— 


.020 


.007 




.22 


.275 


,012 




C21a 




40 




-- 






-- 


.015 


.006 




.15 


.45 


,02 




b (40m) 




42 




__ 







— 


.016 


.004 




.22 


.36 


.015 





APPENDIX II. Physical-Chemical data collected frO'in the Lake Vernon to Mary Lake 
waterway during 1971. Data represents average values. 

(Appendix II continued on succeeding pages). 



Temp, Water Clarity D.O. B.O.D„ C.O.D. pH Alka- CO' 

Oq Seech i Turbid- mg/l mg/l mg/1 Unity 

ity iH'g/l 



ing/ 



Hardness Conduc- Color Iron 

mg/l as tivity Units mg/l 
1 ^ ^ ^. ^ '' _ 



CACO 



as Fe 



Cla 




15.3 


Clb 


(30im) 


5.1 


CJ 




19,5 


C3a 




19. 3 


C3b 


(16m} 


6.4 


e4 




2 0' . 0' 


m 




19. 6 


«'. 




1 9 . 8 


fT 




2 0.4 


mm 




2 0.1 


m 




1 9 . '4 


CIO 




19,6 



4. 6 



11 



8 . 


8 


. 7 


9. 





. 7 


8. 


1 


- 7 


7 


7 


.6 


9 


8 


.9 


7 


7 


. 7 


8 


. 


. 9 


7 


.8 


.6 


7 


. 5 


. 6 


7 


. 7 


.7 


7 


. 5 


, 9 


9 


.6 


. 5 



<30 



<30 
<30 
<30 
<30 
<30 



6. 7 


6.3 


< 5 


14 


6 . 1 


5.6 


< 5 


15 


6. 8 


-- 


-- 


14 


6.8 


-- 


,^,^ 


14 


6. 2 


-- 


*- 


13 


6.8 


-- 


-- 


14 


6 . 7 


-- 


-- 


14 


6. 7 


-~ 


-- 


14 


6.4 


.^ 


__ 


13 


6.6 


-- 




14 


6.5 


»_ 


,_ _ 


. — 



3 7 

37 
3 '8 
38 
3 7 
38 
37 
38 
3i8 
40 
43 
41 



|,0 


.26 


m 


.45 


as 


.23 


m 


.25 


m 


.m 


J a 


,14 


m 


.Si 


li 


.26 


ifl 


:, 30 


31 


,. 3€: 


W' 


. 30 


m 


.15 



HH' 


^ .m 


1 


Hit 1 


H HI 


■■ 


«■ 


■■ 


1 ^ 


I ^Hi 


■■ m 


1 ■■ 1 


Hi Hi^ 


■■ 1 


WM WM 






' "' 




APPENDIX 


II 


conti 


nued 




























So 


lids 


Phosph 


orus 




Nit 


rogen 




Chloride 


C a 1 c 1 um 


Sulfate 


Sodium 


Potassium 








mg/1 


mg/l 






li 


g/1 




mg/1 


mg/1 


mg/1 


mg/1 


mg/1 




Tot 


• 


D i s s . 


Tot. 


Sol. 


NO2 


NO 3 


NH 


kjeld 












Cla 


^^ 




-- 


.013 


. 004 


.0 04 


. 19 


.03 


. 25 


37 


i 


♦ 


1. 


.58 


Clb 


(30m) -* 




-^ 


.015 


. 00 3 


. 004 


, 3 3 


.013 


.25 


-- 


i 


=sw 


^:^ 


.40 


C2 


if 




-" 


.013 


.00 2 


. 003 


. 16 


.02 


.26 


2 


4 


i 


1.0 


.60 


C3a 


■•if IR 




__ 


. 013 


.00 3 


. 3 


. 15 


. 02 


.25 


2 


« 


5 


1. 


.50 


C3b 


(16m) 




-- 


.015 


<.001 


.00 3 


.28 


.02 


.25 


:i 


i 


<5 


1.0 


.50 


C4 


40 




-- 


»021 


.00 3 


. 004 


.15 


.02 


.24 


2 


4 


i 


1.0 


.23 


C5 


30 




-- 


. Oil 


.002 


. 00 3 


.15 


.02 


.25 


1 


:i 


1 


1.0 


.50 


C6 


45 




.. 


. 019 


.002 


.003 


.14 


.01 


. 2 6 


1 


i 


5 


1 . 


1 


C7 


50 




-- 


, 1 6 


. 002 


.004 


. 13 


. 01 


. 21 


2 


^ 


i 


__ 


__ 


C8 


45 




-- 


.019 


.00 2 


.008 


. 14 


. 5 


. 30 


2 


4 


11 


-- 


__ 


C9 


30 




2 5 


.034 


.016 


. 004 


.14 


. 07 


. 29 


-- 


-- 


# 


-- 


-- 


CIO 


35 




30 


. 010 


. 02 5 


.00 3 


.16 


. 02 


. 19 


:_ — 


4 


I 


_ _ 


_ _ 



APPENDIX II continued 



CI a 

Clb (30m) 

C3b ClSm) 

C4 

C5 

€1' 
CIO 



Carbon 
Magnesiuni mg/l 

mg/1 Inorgan. Organ 



<1 

«4 
<1 
<1 

1. 
<1 



1, 

1.0 
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Appendix ii co'ntinued 



























































Stat 


ion 


Temp, 


Water 
Secchi 
(m) 


Clarity 
Turbid- 
ity 
J . T , U . 


D . . 
mg/l 


B 


. . D . 

g/1 


C . . D . 

mg/l 


pH 


Alkalinity 
mg/l as 
CACO^ 


CO2 
mg/l 


Hardness 
mg/l as 
CACO^ 




Clla 




14. 7 


3.0 


6 


9.0 




«f 


^- 


6.6 


7.6 


<5 


15 




CI lb 


(40ni) 


5. 6 


__ 


« 


8.4 




*f 


__ 


6.2 


7.0 


<5 


16 




CI 2 




19.4 


__ 


i 


6 . 6 




,? 


__ 


i—f #*^ 


^^ 


-- 


13 




CI 3 




19. 3 


-- 


•4 


6. 5 




*f 


„^ 


"**• ^ 


-- 


— 


14 




C14 




19. 3 


-- 


€ 


6. 5 




« S 


-- 


-- 


-- 


:,W—rjm 


14 




CIS 




19. 1 


«. 


i 


7.0 




« 9- 


-- 


Ma ml 


_:^ 


,.mi,,mi 


15 




C16 




19. 5 


-- 


a 


9.1 




..*i 


-- 


**■<•* 


-- 


•*-iW: 


15 




CI 7 




19. 4 


-- 


i 


6. 6 




*f 


-- 


Wia-s 


-- 


..^.... 


15 




CIS 




19.5 


-- 


I, 


6. 5 




.i 


^..* 


-^ 


-- 


*:_ 


15 




C19 




19.5 


-- 


i 


7.4 




.* 


-~ 


i^./.itil 


-— 


±1>' <pi» 


16 




C20 




19.5 


-- 


1 


7. 3 




.i 


«,^ 


•«■■-•»:■ 


-- 





16 




C21a 


Clrn) 


14.6 


3. 6 


6 


8,3 




,4 


— 


6.7 


8.0 


<s 


16 




C21b(40m) 


5.0 


— 


i 


8.5 




»M 


«_ 


6.5 


6. 3 


< ^ 


16 
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APPENDIX II continued 



Station 



Clla 

Cllb (4 0in) 

C12 

CI 3 

C14 

CI 5 

C16 

C17 

C18 

C19 

C20 

C21a (Im) 

C21b (40m) 



Condiic- Color Iron Carbon 
tivity Units mg/1 mg/1 

umhos/cm as Fe Organ. Inorg 



Solids 
mg/l 

Tot, Diss 



40 
41 
41 
40 
41 
42 
42 
43 
45 
42 
42 
41 
41 



20 
30 
20 
10 
IS 
2 
30 
2 

2 
30 

3 
30 
30 



. 15 
.28 
.18 
.15 
.15 
.42 
. 20 
. 2 5 
. 18 
. 2 
. 15 
. 2 
.23 



6. 5 
7,5 



1. 

1. 



3 
25 
30 

40 
40' 
50 
35 

30 
30 



25 
2 
25 

35 
35 

45 
30 
25 
2 5 



Phosphorus 

mg/l 
Tot. Sol. 



9. 5 
11. 5 



1.0 
1.0 



40 



.014 

.013 
.015 
.014 
.012 
.011 
.017 
. 014 
.016 
.010 
.012 
.016 
.012 



.00 3 

.0 02 
.003 
.0 01 

. 00 2 
.001 
. 003 
.004 

.002 
.002 

,002 
.006 

.002 



APPENDIX II continued 



Station Nitrogen Chloride Calcium Sulfate Potassium Magnes 

mg/1 mg/l mg/l mf/I ium 

mg/l 



Clla .004 .16 .02 .26 — i i ^w ^ 

Cllb (40m) .004 .32 =02 .23 -- # $ *^ % 

C12 .004 .15 .01 .25 -- 4 § «« <1 

CI 3 ,003 . 15 . 03 . 24 -- .ft -^ . — <1 

C14 .004 .15 .02 .22 -- t -- ^^ <1 

CIS .004 .14 .02 .20 -- 5 g ^.^ <1 

C16 .005 .14 .04 .25 —• ft § .- <1 

C17 .003 .16 .021 ,22 -- S I __ <1 

Gli .005 .13 .01 .23 -- i m -- <1 

019 ,003. 16 .01, 22 -^' i -. — |^ 

C20 .003 .17 .01 .32 -- 4 -- -- 1 

C21a dm) .004 .19 .02 .26 -- 4 -- *.- X 

C21b (40m) .004 .28 .01 .20 -- « 1 «- 1 



APPENDIX III. A tabulatiO'n o^f the types and numbers of macroinvertebrates 

obtained from dredge samples from the Lake Vernon to Mary Lake 
waterway during 1970'. 
(APPENDIX continued on following page)'. 



Organism 



Ba 



Bb 



Be 



B.d 



Numbers of O^rganisms Per M At Each Station 
Bs Bt Bu Be Bf B.g Bh 



Mayfly - Ephemeridae H 

C.aenidae «| 

Caddis fly - Leptoceridae 8 
P s y chomy i i dae 

Diptera - Chironomidae 650 

Ceratopogonidae 5 7 

Cuiicidae 4 

Beetle - Unidentified i 



198 

4 

114 



2 00 
3 



2 00 
23 
3 4 



720 
80 



1 7 2 

4 
27 



2 90 
49 
34 



4 65 



15 



15 
45 



15 



180 
4 5 



120 
3 



Clam - Sphaeriidae 

Snail - Plano'rbidae 
Viv'iparidae 
Bulim.idae 

Scud - Talitridae 

WOirm. - Tubificidae 

Leech - Onidentified 

Mite - Unidentified 

TOTAL # ORGANISMS 

TOTAL # TAXA 



38 



11 
4 



150 

15 
30 



6 
30 



15 
15 



3 



4 










ft 












m 


19 


8 


6 9 


2 2 7 


2 3 


2 96 


12 




30 




1 






* 
















li 






4 




i 






X5 






845 


3 3 3 


2 76 


34 3 


10 3 5 


242 


673 


7 80 


315 


3 00 


180 


1.1 


4 


4 


9 


4 


7 


5 


5 


5 


6 


3 



APPENDIX III - continued 



Organism Numbers of Organisms Per m2 At Each Station 

Bi Bj Bk Bl Bm Bn Bo Bp Bq Br 



Mayfly - Ephameridae 30 15 15 

Caenidae 



3 



15 



Caddisfly - Leptoceridae ;|j g,§ 

Psychomyiidae 15 30 15 

Diptera - Chironomidae 15 15 60 90 90 ' 315 150 45 BO'O 75 

Ceratopogonidae 15 195 90 100 15 300 60 45 30 60 

Culicidas I5 

Beetle - Unidentified 

Clam - Sphaeriidae 60 15 60 60 75 45 30 

Snail - Planorbidae 

Viviparidae 45 

Bulimidae 75 30 90 90 15 

Scud - Talitridae 
Worm - Tubificidae 45 60 105 15 540 345 100 570 



100 
3 



Leech - Unidentified 15 



Ai 



Mite - Unidentified 30 15 15 

TOTAL # ORGANISMS 90 390 330 325 750 1170 505 705 535 



405 



15 

585 

TOTAL # TAXA 4 6 676 8757 5 



APPENDIX IV. A tabulatiO'ii o^f the types and numbers of macroinvertebrates 
obtained from dredge samples from the Huntsville River 
during 1971. 

(APPENDIX GO'ntinued on following page) . 



135 


72 


585 


13 5 


30 


30 


30 


15 


30 


15 


15 


15 


30 


3 


l.i 


15 


45 

15 






15 





OrganisB Numbers of Organisms Per M^ At Each Station 

Bl B2 B3 B4 B5 B6 B7 B8 B9 BIO Bll B12 B13 B14 

Mayfly ~ Ephemeridae %$§. ii 120 195 4 5 9 9 3 6 15 11 IS 

Caddisfly - Limnephilidae 

Leptoceridae %M 

Psychoitiyiidae 30'" 4 5 15 

Diptera - Chironomidae 135 720 585 135 30 30 30 525 150 30 180 120 75 75 
Ceratopogonidae 15 30 150 15 15 30 30 15 45 45 

Culicidae 

Clam " Unio'nidae 

Sphaeriidae 15 180 15 11 

Snail - Bulimidae 45 li 15 15 

Viviparidae 
Unidentified %§ 

Isopod - Asellidae 

Amphipod - Talitridae 15 

Oligochaete - Tubificidae |# 10 5 

Nevroptera - Sialidae li If 11 15 15 

Mite ~ Acari IS- 45 15 

Leech - Unidentified MM 

TOTAL # ORGANISMS 315 885 1035 360 105 210 165 810 120 90 240 150 180 120 

TOTAL # TAXA S "I 9 4 4 5 4 6 6 3'. » S I •! 



^PraND^^Tl 



V ■ 



CO'iitinued 



Mayfly - Iphemeridae 

Caddisfly - Limnephilidae 
LeptO'Ceridae 
Psychomyiidae 

Diptera - Chironomidae 

C e r a t op o g o n i da e 
Culicidae 

Clam - Unionidae .^,„ 
Sphaeriidae 

Snail - Bulimidae ■■<r 
Viviparidae 

Unidentified 

Isopod - Asellidae ' 
Amphipod - Talitridae 
Oligochaete - Tubificidae 
IfaUroptera - Sialidae 
Mite - Acari 
Leech - Unidentified 
TOTAL # O'RGANISMS 
TOTAL .# TAX A 



B. 1 5 B. 1 6 B 1 7 
195 15 



75 570 
3 



45 



90 
165 



15 

330 
15 
15 



Q. 





30 


sa 




15 




4 5 


15 



330 915 43 5 

4 3 7 



B18 



B19 B20 B21 B22 

Ifl If 



540 
15 



105 

240 
75 



75: 

435 
195 



30 

15 
15 



10 5 3 



15 



IS 
15 



15 
15 



10 9 5 8 4 6 

m t 4 



6 

105 



7 5 



105 

45, 



2 7 5 
15 



216 5 2 6 

-1 « 



B23 



B2 4 



15 



?S 



1000 22 5 
3'0 4 5 
15 15 



105 

210' 



30 



60 
30 

1465 555 

» 7 



B 2 5 B 2 6 



13 5 10 5 

15 30 



m 



135 J. 70 7 5 



1910 210 

J: a 



APPENDIX V, Total numbers of organisms collected from each of the five 
artificial substrates on the Huntsville River during 1971. Each 
substrate was sampled three times (June, July, August). 



Mayfly 



Organism 



Station 



Heptagenildae 
Lep tophi ebli da e 
Eph eme r e 11 i da e 
Ephemer id.ae. 

Caenidae 
Unidentified 



'BA BB BC BD BE 

2 4 17 3 4 1 16 
1 

2 

2 



CaddisflY 



P s y chomy i i da e 
Limnephilidae 
Lap toceridae 

Hydroptilidae 
Unidentified 



5 7 10 9 13 7 IQi 6 3 

2 -~ .-_ 1 

1 6 

1 1 1 



Dragonfly 



Libellulidae 
Aeshnidae 
Gomphidae' 
CO'rduliidae 



1 1 

3 

1 
1 

4 2 

1 -- -- ~- 3 

6 2 6 3 0' 13 3 

1 

3 



Pamself ly 



CO'enagr iidae 
Agr iidae 



Diptera 



Beetle 



Ch ir onom_i da e 

C e ra t op o go ni da e 

Empididae 



Dytiscidae 



Crayfish 



As tacidae 



12 7 8 15 4 



Clam 



Sphaer iidae 



4 1 



APPENDIX ¥ cont'd:. 



Snail 



Organism 



Buliinidae 

Viviparidae 

Physidae 



Station 



BA BB^ BC B.D B^E 

1 3 7 6 4 13 

4 -» -- 2 1 



I s o p O' d 



Amphipod 



Unidentified 



Talitridae 



28 



1 34 14 5 



0' 1 i gO'C ha e t e T ub i f i c ida e 



2 8 



20 27 14 



Neuroptera 



Sialidae 



Fla tworro 



Planar ia 



1 1 3 1 IQ. 



L e e G h 



Unidentified 



2 15 



Mite 



Acar i 



2 13 3 1 



TOTAL # ORGANISMS 
TOTAL # TAXA 



1.5 3 170 388 173 143 
17 12 17 19 14 



